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• RESIDUALS 

• START BASKET OR TANK PRESENCE 

CONCLUSIONS 




OTV CONFIGURATION OVERVIEW 
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OTV CRYOGEN MANAGEMENT CONSIDERATIONS 
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ORBITAL CRYOGEN TRANSFER CONSIDERATIONS 
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• CHILLOOWN - PRESSURE SURGES 

• FLUID LOADS 

• TRANSIENT 

• STEADY-STATE 
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OF POOR QUALITY 
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• RESIDUALS 

• START BASKET OR TANK PRESENCE 








POTV LHo TANK PRESSURES DURING ORBITAL FILL 




PERCENT FILL 



PRESSURE AT FILL COMPLETION 







LH, SUPPLY TANK THERMODYNAMIC CONDITIONS 
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SUPPLY TANK ULLAGE VOLUME (%) 



RESIDUAL HELIUM PARTIAL PRESSURES 



HELIUM PARTIAL PRESSURE (kN/M*) 







PROPELLANT BUBBLE COLLAPSE 
BY INCREASING ULLAGE PRESSURE 



CONCLUSION: COLLAPSE OF BUBBLES IN START BASKETS 
COULD REQUIRE ACTIVE CIRCULATION 
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O SPECIAL ISSUES 

• RESIDUALS 

• START BASKET OR TANK PRESENCE 

y CONCLUSIONS 



POTV PROPELLANT TRANSFER TIMELINE 
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NOTES: 

• TWO OR MORE ADDITIONAL VENT CYCLES REQUIRED IF HELIUM PRESENT 

• TIMELINE IS FOR REFUELING TO 50% LEVEL 
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• DURATION OF VENT/HOLD CYCLES 
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• LACK OF TRANSFER LINE CHILLDOWN EXPERIENCE - PREVENTION OF EXCESSIVE 
SURGES AND LINE LOADS 
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• SUPPLY TANK VAPOR PRESSURE < 2.2 kN/M 2 (15 PSIA), NO HELIUM PASSAGE ALLOWABLE 

• PREVENTION OF EXCESSIVE TRANSFER LINE LOADS AT m = 1-1.5 KG/SEC (2-3 LB/SEC) 





